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ABSTRACT — Individually housed young females were 
painted on their external nares with distilled water or 
urine collected from donor females subjected to different 
photoperiodic treatments. Young painted with distilled 
water attained puberty significantly earilier than those 
painted with urine from donors under laboratory light 
condition or under short photoperiod. Urine of donors 
under long photoperiodic treatment did not delay the 
pubertal onset as the mean time taken for occurrence of 
first vaginal estrus in such urine -painted young was not 
significantly different from that of water-painted control 
young. 

INTRODUCTION 

Urinary pheromones in laboratory mice can 
accelerate or delay the onset of puberty in juvenile 
females. Sexual maturation of prepuberal females 
is accelerated by exposure to adult males or to 
their urine [1]. Young females living in groups or 
raised with adult females attain puberty later than 
those living in isolation [2]. The delaying effect is 
chemically mediated through urine collected from 
grouped females [3]. The acceleration and delay of 
puberty also occur in wild mice and the causative 
factors have been found to be present in the urine 
of male and female, respectively [4]. 

Naturally occurring variations in environmental 
factors influence the efficiency of different chemo- 
signals modulating various physiological and be- 
havioral activities in mammals [5]. Seasonal 
variation has been reported in pheromonal accel- 
eration and delay of puberty in female laboratory 
mice [6]. Continuously breeding house mice 
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exhibit seasonal patterns of reproductive activity in 
certain regions [7]. Long diurnal photoperiod 
(16L:8D) abolishes mutual suppression of estrus in 
sparsely housed females at 36-38°C (our unpub- 
lished observations). For animals inhabiting wild, 
the interactions between social and environmental 
factors are potentially important. The present 
effort was therefore aimed to determine the 
relative influence of the day length and the 
puberty-delaying chemosignal of female origin on 
sexual maturation in young females. 

MATERIALS AND METHODS 

The wild mice, Mus musculus domesticus, em- 
ployed in this study were trapped from the field 
and maintained in the laboratory on a diet consist- 
ing of soaked gram, boiled rice and milk. Water 
was available ad libitum. Forty eight prepuberal 
females (subject females) weighing 4.6+0.58 g 
were randomly divided into 4 groups and housed 
individually in isolation cages (34x18x14 cm) 
under laboratory conditions of light (ca 13 hr) and 
temperature (30-38°C). There were 8 females in 
group A and D and 16 each in group B and C. The 
subject females were painted daily on the their 
external nares with distilled water (group A) or 
with diluted urine pooled from different donor 
females (group B, C and D; Table 1). 

Adult females which served as donors were 
housed in colony cages (30x30x30 cm) at a 
density of 10 mice/cage. These donors were either 
held under laboratory light condition (LLC) or 
exposed to cool white fluorescent light of long 
(16L:8D) and short (8L:16D) duration at an 
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Table 1. Mean time taken for the occurrence of first vaginal estrus in young females painted 
with water or urine from donor females exposed to different photperiods 


Group 

Painting material 

Mean time (in days) taken for 
first vaginal oestrus to occur 

A 

Water (control) 

27.3 + 0.78* 

B 

Urine of donors under 
long photoperiod (16L:8D) 

28.4 + 0.35 

C 

Urine of donors under 
short photoperiod (8L : 16D) 

36.6 + 0.53* 

D 

Urine of donors under LLC 

36.9 + 0.88 


* Means connected with same vertical line are at par at 5 % level of significance. 


intensity of about 400 lux. The above photic 
treatments of donor females commenced 15 days 
before their urine was used in the experiment. 
Fresh urine was collected daily from all the donors 
by manual bladder palpation and diluted in distil- 
led water (1:9). A drop (0.05 ml) of urine was 
applied twice daily at 9 : 00 and 17 : 00 hr with the 
help of a small paint brush and subjects were 
examined for the appearance of vaginal perfora- 
tion. Starting on the day of vaginal perforation 
smears were collected daily until the occurrence of 
first vaginal estrus indicative of pubertal onset in 
females. The data were analysed by one way- 
analysis of variance. 

RESULTS AND DISCUSSION 

Onset of puberty as assessed by occurrence of 
the first vaginal estrus was delayed in subject 
females painted with urine of donors held under 
LLC or short-photoperiod. Control females 
painted with water exhibited first vaginal estrus 
significantly earlier than those painted with urine 
of above donors (p<0.01). However, prepuberal 
females painted with urine of donors subjected to 
long photoperiodic treatment attained puberty at 
about the same time when it occured in control 
females as the difference in mean time taken for 
first vaginal estrus in these two groups was not 
statistically significant (27.3 ±0.78 days vs. 28. 4± 
0.35 days, C.D. = 2.25; Table 1). 

Urine from adult donor females maintained 
under natural light: dark cycle exert a retardativc 
effect on pubertal onset in young females. Results 
presented in the study demonstrate that the 
exposure of donor females to long day length 


abolishes their puberty-delaying property. Expo- 
sure to short photoperiod is without any effect on 
the ability of donors to delay the sexual matura- 
tion. Evidently, the photoperiodic manipulations 
can alter the production/release of the delay 
chemosignal in adult donor females. 

Seasonal breeding is a common reproductive 
strategy thought to increase the probability of 
survival of young [8]. In a seasonally changing 
environment, the day length has been suggested to 
be the most proximate signal that initiates repro- 
ductive activities in mammlas [9]. Social factors 
acting in concert with environmental factors also 
influence puberty and reproductive processes in 
mammals [5, 6]. Adult females perhaps release the 
delay-chemosignal to communicate the adequacy 
of reproductive conditions to juvenile females [10]. 
Urine from isolated or sparsely housed adult 
females have been found ineffective in causing 
puberty delay in young female mice [11]. Seeming- 
ly, at higher population density when donor 
females release an effective amount of puberty- 
delaying chemosignal, long diurnal photoperiod (a 
signal of the onset of favorable breeding condition) 
diminishes the efficiency of the puberty-delaying 
cue in favor of propagation. 
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